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¥Md of the inveotioQ 

The present invention is directed to a mettiod for dq>olymerizing starck 
5 Bsickground ait 
Stiixh 

Uitiike other carbohydrate and edible polymers, starch occurs as discrete particles 
Ga|lled starch granules. These are generally composed of two type of moIecules,^ 
anjiylose and amylopectin. Of these, amylose is a linear (l,4)-d^D-glucan, while 
10 aniylopectin is a branched^ bushlike structure containing both (l,4)*a^D linkages 
between EHglucqse residues and (l,^a-D branch points, IRlimm s Encyclopedia, 
of Industrial Chemistry, Vol A25, 1994, p, i-IB* FoUo\^ving formulae depict 
rej>fesen£ative structures of amylose and amylopectin. 
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Representative structure of amytopectin, {ncluding (1 , 6)-^ranch poirtt 
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Normal starches contain approximately 75% amylopectin molecules the rest 
consisting of amylose. Amylopectin is a very large molecule with molecular masses 
ranging from one to several millions. Linearly structured amylose is considraably 
smaller and the molecular masses usually fall in tilie range of 5000 - 200C 00. 

5 Commercial starches are obtained from iseeds^ particularly com, wheat, rice, tapioca 
arrpwrodt, sago, and potato. Especially in Scandiiiavia, also barley is utilized as a: 
native starch source; Among these, tiie starch grannies vary in diameter fix)m 1- 
100 nm. Rice starch has the smallest granules (3-9 ^m), potato starch ranges 
between 15-100 jtm and com starch granules are 5-26 fim with an average diameter 

10 of 15 jiHL Additionally, wheat starch granules are typically from 3 to 35 \xm and; 
corresponding barley starch fit)m 5 to 35 |un. Kirk-Qthmer, Encyclopedia 6f 
Chemical T0ehnology, 1997, 4th edition. Vol 2^ /?. 699-719 ahA JCemiq H, 
Anderssm Z Pqpefmatdn^ Chemistry, 1999, Book4, p 269474. 

Due to their extremely Wgh moleculiaT as w:ell as chemical donqM)sitibn 

15 consisting of both aaiylp^e and eqjedally biishlike amylippectin, thiass branched 
pplysacchmd^ are praGtically ihsqlnble intp other solvents tiian water. And in; 
watefi^ the starch granules must be cooked before they will release their water- 
soluble molecules. In genml,. &e^^^^ fpnn tmfe splntibns; in watCT^^bec^ 
their mbleeiilar sizes and intermblecular interactions; rather they fonft molecular 
20 dispersions. Most starch derivative can be prepared frpiri any native starch but,;fpr 
reasons of solublity amd niolect^ they aire mainly produced frpm pp^to 

slarch md^ in % UnitedStat^ from wax^ stiarch; 

Above a certain temj^ndiire eharacteristip for each type of starch and knovmjas: 
gelatinization temperature, the sts^ch grams burst and fprm a gel. The: visws^^ 
25 increases to a m^pmum and then deercaseJs asymptotically to a liimtfaig vahie as 
the soliibilized polymer mPleciiM in water disperse. Complete solubilizatiPn of 
mdividual rriPlecules of a. starch gr^in only occurs above iO0'^Cy Ullmmn-S: 
Encyclopedia of IndmMdl^^^^ VoL A26, 1995, p. 246^248. 

The effect of theniiai treatment pn starphes depends strongly oil whether it occurs in 
30 excess water, limited water, under pressure, or in extrusion cooking. In excess water 
it appears that starch swellings is a two^stege process consisting pf initial granule 
swelling followed then by granule dissolution, Bpth of tiiese steps are irreversible. 
In limited water, thermal responses have been interpreted as being dm to starch 
crystallite melting. When exfrusion copking is applied, starch granules are torn 
35 physically apart, atlpwing thus; more rapid penetration of water into the granule. Jh 
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contrast to normal gelatinization, starch fragmentation (dextrinization) appears to be 
thi5 predominant reaction during exiiusidn^ Kirk-Otlwier, Encyclopedia of Chemical 
Tephnology, 1997, 4th edition, Vol 22, p. 699-7 19. 

i 

Starch depolymerization 

5 Depolymerization can be achieved by aicid hydrolysis; enzymatic, 
thimnomechanipal or thermochCTiibal convie^on; dr by pyitcdnyersibn. 

* 

Acid-mpdified starch is prepared today by heating a starch sliirry with 36-40% 
solids content to 40-66^G (below the gelatmization teniperature of tihe starch) with 
hydrochloric acid or sulphinic acid <j)H < 3) for one; tp 30 hours. When the desireid 
.10 degree of hydbrpiysis is achiieved, the acid is neutralized, and the grainular 

stiirch is filtered, washed and dried, UUmann-s Encyclopedia of Industrial 
Chemistry, Vol. A25, 1994, p. 13 and Ketola H, Andersson X Pcpermckifig 
Otemistry, 1999, Book 4i p, 269-274. 

A<nd modified, oi thm-bpiiing s^aorch 1^ mpli^ular rnass than 

3 5 native starch. For example^ the DP of potato, starch,^ which is initiaily;. 1 630, drops to 
9SiO after 4h treatment with 0.2; N HCl at 45^C Addic tr^atih^nt below the 

!. . , 

g6h\h^ ternperatures imtially attacks atnorphPiis regions pf the granule but 
leayes the cryistallihe regions: relatively tmaiffected;. For exainple: in com ;^tarch 
ml^dificatipn, amylppectin is more €?xtensively depolymerized than amylpse, Kirk- 
20 Orlimer, Encyclopedia of Ghemicdl Technology, 1997, 4ih edition^ Vol 22, p, 609^ 



In enzyrnatic conversioa starch is treated witil for, exainplea^ The 
cpnyersipn depends on several factors affecting ^e ei^^ The ehzyin 

activity must be destroyed when appropriate hydrolysis product is achieved If. not, 
25: thjj conversion of starch wiU continue. Mere thermomechanical conversion at 1 50 to 
l/O^Q will only result in slight hydjrblysis, while thempcheniical inversion 
whi^ein the cooking at 120 fd l SO^C is assisted with ah acid or ah oxidant results in 
a more powerfid hydrolysis of starch. 

i 

! 

Tlie previous examples have only describe P^rtiaLdepplymeriza aiining mostly 
30 in; rfaeological mPdificatibn of staircibL The hydrolysis can also result in monpmeric 
or^ oligomeric- sugars* In the United States, today's fuel ettianol is derived almost 
entirely &om the starch (a bippplymer of glucose) contained in cpm, The ability to 
cpmniefrcially prodtuce sugars &oin starch is the result of one of &e earliest 
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■ 

examples of modem indusbial enzyme technology — the production and use of a- 
amylases^ gliicdamylases and ghicose isomeiase in starch processing. 

Pure amylopectiii 

Recent genetically modified plants can produce a starch made of pure ainylopectin. 
5 The properties of pure amyldj^iiii and its chemical derivatives are expected to be 
different . and remarkably in5)roved compared to fliose of the starclj chemical 
derivatives marketed today for example for &e paper and food industry. 

Ionic liquids 

The literature knows ioMy sytionyms used fpr ionic liquids. Up to daite, "molten 
10 salts'' is maybe the rnbst broaidly apphed term for ioniC; compounds ifi the. liquid 
state. There is a difference between molten salts and ionic liquids, hpyrevier, Ipnie 
liquids are saltis that are Uquid aixiu^ -l OO'^C to 200*^0, 

but this might even exceied 30d^€) (Wassercheid, P.; Welton, T;, ionic Liquids in 
Synthesis 2m^ W^^ Therefore, the term RTIL 

15 (rqpm temperatuiSe ionic liquids) is cpi^ soiyerils. 

WlILs are npr^ and they possess hi^ thermal, stabilities. 

« 

Typixjaliy, these sdlvents are; organic salts or mixture consisting of M least one 
org^c component By changing the natore of fte^^i^^ present in an RTEL, it is 
possible to change the resultog pr(^^ of tl^ The lipophiiici^ of an 

20; ibiiie liquid pf a RTIL is easily modified by the degree of cation substitution. 
Siiralarlyi the miscibility with water and pttier protic solvents can be tuned from 
complete miscibility to almc^st total iminiscibiH^ by changing flie anion 
substitution; 

AU these variations in cations and anions can produpct a yery laige rarige of ionic 
25 liquids allowing the fine-tuning for specific appUcatipns; Fnrthemore,; &e 

are relatively cheap and easy to inanitfacture. They can also be reused after 
regelnieratioiL 

Microwaves 

It is known fipm the recent Uterattire concermng organic synthesis that the reaction 
30 times of die organic reactions are remarkable reduced when the energy necessary 
fPr the occurrence of tiie reaction is introduced to the s>^tem by using microwave, 
irradiation. The commonly used frequ^cy for microwave energy is 2.45 GHz* 
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Tliere is a wide aad continuously increasing literature available in the area of using 
microwave techniques in organic synthesis. An example of a short summary article 
of this topic was published by Mingos in 1994 (D. Michael P. Mingbs; "Microwaves 
in chemical synthesis" in Chemistry and industry 1 . August 1994, pp. 596-599). 
5 L<)upy et al. have recently published a review concerning heterogenous catalysis 
UTider microwave irradiation O^upy, A., Petit, A,, Hamelin, J., Texier-Boullet, F., 
Jachault, P., Mathe, D.; "New solvent-free organic synthesis using focused 
miicrowaye" in Synthesis 1998, jpp. 1213-1234). Another representative article of 
this area is jpubUshed by Strauss; as an invited review article (C.R. Strauss; "A 
10 combinatorial approach to the developinent of Eiivironmentaly Benign Organic 
qiemical Preparations'^4wst J. Chm^ 1999^ 52, p. 83-9Q. 

Sninniary of the invention 

It lis an object of this invention to prpyide a method for selective or quantitative 
depolymerization of starch, which method furflieir iaceotnphshes the fme-tunirig of 
15 t|iiJ;mQl©cular weight dfist^^ 

Tl^e jprescnt in^veiil^^oh ^^^^^^^ ■ ^^^e. ^ su^smg discovery that starch dissolved in 
ai5. ioiiic liquid can by depolymenzed^ evfen yiathout any aiM or base catsdystvpr 
enjzyme. Depending on the temperature and agitation time, the method 
ac|Donq3Ushe$ an effieier^ hmigp and d^ye^all cKH^nonucal 

20 depdiymerization of either amylose selectively or both aitnylbs^ and amylopectin to 
yield pjire araylopectin and sugars in tiie former and sugarsronly in the latter case. 

life ainylopec^ preserved in selective d^olymegrizaiti of amylose can be: 
e£|icieaitly and econoM th? ionic liquid solution by adding a 

nottrsol vent for the product. Further, tiie sugars (maltose, maltptnose, maltotetrpse 
25 eta) obtained frbni partial or quantitative depolymerization of starch can be: 
sqVarated efficiently and e^nomically; from the depolymerizatioii tnedium by 
adding a nonrSQlvent for fliC products or by extraction witih an appropriate nori- 
siojivent to the ionic liquid sdlyent 
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Brief descriptio]] of the drawing 

In the enclosed drawings Fig. 1 shows a spectrum obtained by GPC analysis of 
native starch, and Fig. 2a, 2b and 2c show spectra obtained by GPC analysis of 
starch saidples dissolved and h^ted for various periods of times at different 
5 tempieratures in an ionic liquid (BMIMCl)^ 

Detailed description of the inventioD 

According to fte invention there is provided a mediod for depotymi^mation of 
starch, said method comprising mixing a starch material with an ioidc Hcjuid solvent 
to dissolve the starch, and then treating the dissplved starch by agitating at a 
10 temperature and for a period for time to effect depolymerization of the starch into 
desired dq)oiymerization products. Thereafter the desired depolymerization 
products can be separated from the solution. 

The starch material can be any untreated or treated starch niaterial, such as native 
%a:ch or partii^iy hydrolyzed starch. The starch can be derived fipni e.g. com, 
15 wheat, rice^ tapioca arcowroot, sago, potato or barley. 

The depolymerization out without £ai acid or base catalyst or an 

enzyme. However, it is also possible to assist the depolymerization widi ah acid or 
baise catalyst or an enzyme. 

The dissolution and depolymerization of tibie starch can be assisted by applying 
20 microwave irradiation and/or pftssure. 

! 

The piessuie is preferabty at tnp^^ 2.6 MPa and more prefer 1,5 MPa 

and2,0MPa. 

The dissolution of the starch can be carried out at a temperature between O^C and 
250% preferably at a temperature between l OT and 170'^C, such as between 20''G 
25 and 130 -G. If nodcrowave irradiatiofl is applied, the heating can be cairied out be 
means of this irradiation, the solution is agitated until complete dissolution is 
obtained. 

The depolymerizatioil tempemture is preferably at least 70^G, more preferably at 
least 80^G. The depolymerization tenoperature can be between 70^G and 210% 
30 preferably between 80^G and 170^C. The depolymerization time is preferably at 
least 30 minutes* The depolymerization time can be between 5 minutes and 10 
hours. 
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Ascording to one embodiment of flie present invention the starch is depolyinerized 
selectively such that the amylose of the starch is depolymerized into sugars and the 
araylopectin of the starch is retained essentially imchanged. 

A|Dcprdmg to another embodiment of the present invention the starch is 
S de^polymerized quantitatively such that both &e amylose and the amylopectm of the 
stirch are depolymerized mto sugars. 

In the dissolution no auxiliary organic splvente or cb-splveiits, such as nitrogen- 
containing bases, e.g. pyridiiie, are necessary. 

xjie dissolution and depolymerizatidn are carried out in fhe substantial absence of 
10 ' W;ater. The phrascf "in the substantial absence of water^* means that pot more than a 
few percent by weight of water is pi^ent; Prefembly, the w4]|^r qpntcait is less tiian 
1 Ip^cent by weight, 

Ute starch can be present in tiie solution ir^^^ l%:to about 35% by 

\vj2ight pf ffi^^^ is fiicmi ajbpiit 210% to #out 20% by 

llie ioniC; liquid sidlvent. is inoli^tii at a temfNStature tetween -IDOf C aiad 20d°C, 
piefi^bly at a. iempemrute, of bs^low nOr Q.and more preferably between. -5G9G 
a»!idl20°e; 

! ■■ ■ 

Tlie cation of the' ionic liquid solvent iij ;prefer?Jbly a fiye- or six-membered 

7 

20 hejiterocyclic ring optionally being: fiised with a benzene ring and comprising^ as 
he^eroaitoins one or mor^ nitrogen, pxygeii dir sulfur atoms, llie heteirbcyelic ring 
cain be aromatic or saturated. The: cafidn can be Oiie of the following; 
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Pyridinhjm 

Rl-^fS? 
Imidazblium 





Pyridazinjum 
•F^razplium: 




N R- 




R- N 



1,2.3-Triazotium 



R^ 

Oxazislium 
1,2,^triazollum 




R^ 

Quihotihium 

"■ ■ . ' .• 

R^^ 





R^' ^ ^ "R' 
R7 Rf 

IsoquinblinluiTi 
R* 



Rh R2 
Pipericiiliibm 




B?"'^lvj'^"'R^ 
R<+:r2 

PyrroltdirAim 




Thiazoiium 



Ggen, a Ci-Ce: #yly CrCe 



wheifem R^ and are ibdepeii<leii% a Gi-t^ 
Rv^ JC^, R^, R^, R^* R^ and;R? are iidependenfly 
aDcoxyalkyl or CirQ alkoxy group or 

In the afeovfe f(^ul^ R^ and R^ are preferal^^^ alkyl, and.R^^R9j when 

preisent, are preferably hydrogen. 

CrQ alkyl includes methyl, efhyl, propyl, iso-propyl, butyl, sec-butyl, tert-butyl, 
pentyl, the isomers of peiityl, hexyl md the isomers of hexyL ' 

CirCfi alkoxy oontain$ the above Ci-Cid!^ bonded to an oxygen atom. 

CrQ alkoxyalkyl is an alkyl group substitated by an alkoxy gFOtip, the total 
number of caibon atoms being from two to six. 
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Hiilogen is preferably chloro, bromo or fliioro, especially chloro. 



Preferred cations have following formulae: 



Imidazblium 




R2-^tnR5 

Pyrazolium 



R2 

1^3-Triaa>lium 
J 



R5^r3 
R* 

Oxarajiurn 

R^-'^F-R^^ 
1i2,'Kfriazo(ium 



R5^r3 

Rl-^f^ 
Thiazofium 



wlbeiein R -R are is definied above. 

I 
> 

Ak esj^daUy preferred cation is the 
^ Rl 




1- 



8.1 . . 

waerem R'-R" are as defined above^ In this formula R -R are preferably each 
hj^ogen arid R* and R^ are mdependently or Ci-Qe alkoxyalkyl, More 

preferably One oi" R^? tod. R^ is tt^ iand the oihier is Cj-Q alfcyL In this fomniia 
10 R^* can also l>e halogen, preferably chlorQ. 

> 
j 

Tilt ailidn of the ionic liquid sblveiit cah be one of the foUbwing: 

i • 
J * 

hilogen such as chloride, bromide or iodide: 

pseudohalogen such as thiocyanate or cyanate; 

I 

p^archlorate; 

i 

t 

i 

IS CI-C5 carboxylate such as formate, acetate, prppipnate, butyrate, lactate, pyruvate, 
maleate« funiarate or oxalate: 



nitrate; 

I 

i 

C:rC6 carboxylate substituted by one or more halogen atoms such as trifluoroacetic 
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C]-C6 alkyJ sulfonate substitiited by one or more halogen atoms such as 
trifluoromethane sulfonate (triflate); 

tctrafluorpborate BF4"; or 

phosphorus hexafludride PF5*. 

5 The above halogen substituents are preferably fluoro. 

The anion of the ionic liquid solvent is preferably selected among those providing a 
hydrpjphitic ionic Uqpd solvent Such anions iilclude halogen, pseudqhalogen or 
C]-Q catboxylate. The halogen is preferably chloride, bromide or iodide, and the 
pseudohalogen is preferably thiocyanate or cyanate^ 

10 if the cation is a HCpQ-alky the anion is })referably a 

halpgenid, especially chloride^ 

A preferred ionic liquid solvent is l-butyl-3-methylrimida^ cl^oride 
(BMIMCl J haying a melidng pomt of aboufcfiO'G, 

Another i^^e of ignie Mqiiid solvents useful in the present invention is an ionic 
IS tiiciuid solvent cati^ is:^ qiM^ary the fonhuia 

R:13 

I 

wheiei K?^j R", ^ and k!^ a» uldi^^ CrCao all^ CrQg 

Ga-Gg hetercAyclic groups and die anion is halogen^ pseudohaloge^ perchlprate, Gp ^ 

... I 

Gfi carboxylate or hydroxide* 

t 

20 The CrCao alkyl group can be linear or branched and is preferably , a Qy-Cn alkyl 
group. 

The C3-G8 caibocyclic group includes cycloalkyl, cycloalkenyl phenyl, benzyl and 
phenylethyl groups; 

The C3-G8 heterocyclic gipiiip csm be aroma saturated and contaiiis one or more 
25 hetearoatoms selected frpm the group consisting of nitrogen, oxygen arid irtdfur. 

A^r the dq>olymerization the obtained producte can be separated from the solution 
by adiiing a npn-solyent for the depolymerizatipn products to precipitate die 
depolymerization products. The non-solvent should also be a non-sph^ent for die 
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ionic liquid solvent and miscible with the ionic liquid solvent Said non-solvent is 
preferably an alcohol, such as a CpCe alkanol^ for example methanol, ethanol, 
piopanol or isopropanoL Also other non-solvents, such as ketones (e,g, a^cetone), 
ai^etonitnle, dichloromethane, polyglycols and efliers c^ be used. When 
5 ajDpropriate for the depolymerization product, even water can he employed as a non- 
solvent. 

It is also possible to separate the obtained depolymerization products by extraction 
v^ith a suitable solvent that is a non-solvent for the ionic liquid solvent 

Xhe main advantages of preferred methods of the present, invention for the 
10 dijpolymerization of starch in ionic liquids are as follows: 

i 

; • possibility to depblymeri2» mnylose selectively and acGomplish a metihiod to 
{ obtain pui^ amylopecttn from starch 

• posfsibility to depolymeiis^ starch quantitatively into mondsacxliandes mid 
I oligosaccharides lia>^ utilmtion both as low cosl^ high volume 

1 5 commodities and as low volume specialty qhemicals 

I • possiblity to fine-tune the moleetiiar weight of starch comjpositeSi es^^ially 
that of amylopefc^ 

* 

I 

j • fast and ecx>nomca3 

1 

i 
I 

I • fast and economical separation of products by precq>itating the prepared: 
20 product by adding a non-solvent for the product, and furttfer,, a stniple, 

i energy efiBciCTit drying procedure of flie pipducte 

J 
I 

1 • possibility to separate the products by extraction with an appropriate non- 

i solvent to ionic liquid solvent 

i • drainatically faster depolymerization at lower temperatures by use of 

25 j microwave irradiation and/or pressure 

• mild conditions, no aidd or base catalyst needed 

• no eii2^e necessary needed 

• possibility to reuse the ionic liquids 
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The percentages in this specifieatibn refer to % by weight unlests otherwise 
specified. 

Examples 

All (iq>olyinerization products were analyzed wifli GPC (Gel Penneation 
5 Chroinatdgraphy, Agilent 1100 series), employing tihree sequential ultrahydrpgel 
cohmms (SOO, 250 and 120) and a re&actiye index detector. Sanmle concentration 
1.00 g/1,; inject volume 50 (il, flow rate 0,600 ml/min and the eluent ea-ployed was 
2.5% AGN/0;1 M N^Oa. 

Example 1 

1 0 Depofymenzation of native barley starch at IS&^C 

A 1 50 mg (1 minol) sample of oven dried: native barley starch (Raisamyl) was 
added into; ionidliqtud (B ml) and die resulting d was stured 

30 minutes at 85^C and at: 150^0 for 2 hours. Ilhe pale brown reaction mixture was 
analyzed wifli QSC^ All the starch wasi d€5>Qlymenzed into micwLGnierIc products^ 
15 seeFig-;2c. 

Example 2 

Depdiymerizaiion^o^^ at 10(PC 

A 150 m% (1 mmol) sample of ov@n dried native: barley starch O^^^iamyl) w^ 
added into ix>idc li^ ml) ^d the r]e»sultmg cte xnixturejwas stirred 

20 30 minutes at 85^d atid at lOO^G for 2 hours. The cleaif rejaction niixture was 
analysed with GPC. The amylose component of the starch was depolynieriz^d into 
liionomenc products amylppectin rei^ intact^ see. KgV2b. 

Depolymisnzdtion df nd^^ barley starch dt SS^G ! 

25 A 150 mg (1 mmol) sample of oven dried native barley starch (Raii)amyl) was 
added into ionic liquid (BMIMC1,:3 inl) and the resulting clear imxture iWas stirred 
30 minutes at 85^G. The clear reaction mix^^ was analyzed with GPC. The 
amylose component of the starch was almost completely depblymerized into 
monomeric products, amylopectin remaining intact, see Fig. 2a, 
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EfXampie 4 

Lfepofymerization of native barley starch at 60^C 



4 150 mg (1 mmol) sample of oven dried native barley starch (Raisamyl) was 
aiided into ionic liquid (BMIMCl, 3 ml) and the resulting clear mixture, was stirred 2 
5 hpurs at 60'*C. The clear rieiaction mixture was analyzed with GPC. The GPC 
s])ectrum 3bowed no changes: compared to starting material spectrum. 

Mxample 5 

i 

i 

D^poJymerization of native, barley stcu-ch at45^C 

A 15p rng (1 mmol) sample of oven dried native b^irley starch (Raisamyl) was 
10 added into iomc liquid (gMI^ 3 ml) and the rating clear mixture was. stirred 2 
hjjurs at 45^C- The clear reaction mixture was analyzed wth GPC The GPG 

^'coiiq^ared to:starting^atiEiriars^^ 



\ 

r 



I 
i 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



\n LINES OR MARKS ON ORIGINAL DOCUMENT 

□ R£FER£NCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




